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(57)Abstract: 

PROBLEM TO BE SOLVED: To avoid a waiting time that 
is related to access to a data buffer which is for 
nonrandomizing data before generating a cyclic 
redundancy check(CRC) syndrome by performing CRC 
check of randomized data. 

SOLUTION: Randomized data is subjected to CRC 
check. In this error correction processor, an error 
checking and correction(ECC) decoder uses an ECC 
redundancy signal and corrects an error in the 
randomized data. A syndrome generator 17 responds to 
the randomized data and generates a verification 
syndrome. A correction verifier 1 9 compares the 
verification syndrome with prescribed value and verifies 
the effectiveness and completeness of correction to the 
randomized data. A nonrandomizer nonrandomizes the 
randomized data after the verifier 19 shows that 
correction of the randomized data is effective and 
complete. 
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iTJEv^xAli, C 1 «F*fl:»/tt-9-fl« 7 , C2fff 
iJ-K-VD*-/^ (CIRC) ^«S-r-2>/:«>(D^ 
65KI4, X?f-(^RAM (SRAM) lOli, CI 20 
S R AMI4, Nt5^RAM (DRAM) 4 *) & 14 

[0 0 2 2] tttttL»fls t K •7'n-fc:^lii2rtcjt=fT-tS 0 
CD7i-7?HK**tJ»^ C 1 iS-ttfC 2*g 

ft, f-^/<77 7li:|BfSn4ilt^ 5>yAf 
- iz^ftWHEZTi do ^StaflFt* 1 , f-^<y7 
r 1 •esflUHTS* J: ? K44 t, P/Q«*ffce5l±, 30 
Pi»J:irQ«F-9-»U*fLrRa-'^*S8*6L, £ <b&* 
ITiEfcfrdo ECC/v>Kn-A±^li, 7 'f > 1 

3 *?>LT^l)frjESl 4 i:gI?hiECC->> Ko 
-At4litio KGITjESli, ECC->> Kd-a* 
fflv>T, _tfE<04 7 U, ffl^O^If tciJtt^^O SrfJ 
lE-t^o Pi7^(4Q^^O*?-t)i7tC(i> ECCi»)v> 
Kn-Ali-f^r-fe' nic^ 19, £ ft 14, (IT 
IE5 7.30*fc«7ftl4*) ^HtS*i' > -tS't«L, y> 
y2*r-?li. f-^^777li>t>St*ttiSii, #7 
>:TA<b2S4 4oT^7 >y&itZtlZo T-9i>m? ^ 
>^Alb$ft*P<fl, C R C£.l£fffi3 4 r/UIE&iiEfS 2 U 
ioT)II^> C R C v> Kn- A CR 
C-»Kn-A«'Dti4M, £ft!4, Pisil^Q 
«F-S-R^i*i"4pjE«*«J*»"3^7 Ltv>4;t ££0; 

ft. 5^7 >^A-fb£ft, ^^AfbSftfcf-^tt, 
(••>^7Ai:|1^4. CR C v> KD-A^-t* 

SttfL, CRC£)£tfJ3 4r>*fJIEf£fiESS2(4, 
■fe-vS-7^>] 1 HLt*^ h V^f ACCIL, 50 
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**hv*rAl4, SMffift (BP*.. TJXfifrbr 
[0 0 2 3] 

|JIEv*xAO£:£ft&^rf?.(4, CRC&liE 

XT-yfkmmi-i>miz, >^A<t?ft^»tftif* 

t,fcv^£T-&&o £«9f.:*3tCI4, ±i£<04 7 C^flff 
■**tt*tBU t'-* £#7 V^A-fbL, CRCv>K 
n - A £ tzib iZ £ h \zj* -j 7 7 \Z T i7 -b L 

ttftlfft'bfc^o W^>*»U, C:ftl4, f£«v^r ACD# 

L,jg»f£*:*3K, ^/^ft7'-^07v#^7*o y^ 
A*, aScLrc^- h ') - AK^TlSHv-^xA^f,^ 
m^ft^«tfttf'5:'b*v^;Uf-^T'^ TT^Jr-va 

[0 0 2 4 ] ftoT, #>SEv>**;Vt5*7 V^A-ffc^MK 
£j££ft, E C C •» *'^< s 7 > ^ ? n 
iilro, c b/DVD»»*fc ir©#*5c«F* 
4tT IE ©tfSb'ttiJ 4 irft^tt^C WCHlt 41**>B#M 
S (t Z> => > j- - * le-H^fi is It * m fliE v ^. 7- 
A^*i6<bftrv^ 0 

[0 0 2 5] 

o-b-^-9-14. T'-f ^^ieif.j«#^f>K<^m^ft/c7 >^ 

A<k$ ntzT- 9 <p<om *) «ririE-r-& twoi *) fnE-T' 

> y MX. £ ft tz f- 9 \Ztt L Tiffi ? tttz E c c %gfe 
•f-t. 9># r A'fb$ft*ltr<i07'-^ic^L-c*«;$ft^ 

(a) ke ccjcftia-^^fflv^r. myyfMtztitz 

r- 9 * OH »3 UIE-t * * ^ E C C *-S"ft» t , 

(b) i7 v^A-fk^ftTJT-'-^tcjS^L-C, l^tE->> 
Ko- A V Ku-A£./&fyi:, 

(c) »«BEy> KD-A«-gf3e©«iJt«Lrv «9 
yVMtZtltz-r- f lztt-?Z>m}E<0%i%)& (validit 
y) i3i:l/^tt^^fI-r^^i60iTjE^fIS§t. 

(d) RIJiEaHEffd*, ^yyMt^Mz7 r -9\zn 
1rkWl}Etfmnx-R^5t.£;X'*>Z>Z.t*7fiLtz'ik. »5 
V^A'fbS'ft^T'-^ 4-09 >VMt-ti> fzitXDlt? > 
^A^tffi £-&A,T*:fc 15. iftU J: ±l£§ fiWitJS ? 
ft-5o 

[0 0 2 6] (a) WIS 5 V^A-fb^ft/cT'- ^ 5! 

^-r-arf-^-igo^i i5,tu r ^2offi4-g-*. (b) Mis 
e c c*g-sHbfia*> ts^ 1 (Di&oft^m a x 2 <o 
ia<o^-f-i§4 v-7-> "stfrttrtT* (pass) ■c«ig-r& 
iti:j:ot, > fMtztitzr- fptom*) *bj 

JELT^J:v^ 0 
[0 0 2 7] ( a) ISflBv > Ko-A^ffiS*'. HiffSSS 

>KD-A^4SL> (b) gv>Ko-A±^, 



(7) 
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mtly >rMt*tLtz7- 9 S-|7iEi--&7t*^ltIIBE C 

kd-a L, (c) SyvKo-iM 
gEr'-^^IEv'V Ko-A*Kg*')&!Ev> Kn- 

[0 0 2 8] ( a ) UfEE C C«*ftS**WIE9 > ^ 

'(b*itfcf-^*iaai"4o tragic, toe->v kr- 

A4*»#»fl"*IE^>K D - A *^*L, (b) »-> 
yKD-At«»#, BECCa*ft8KJ:9T»IS 

[0029] ttfffiECC^-ftS**, 

r-*- 3'ia-f-SriTiE-r'&^:«l>cofIjE'(i : Sr^.^;L> (a) M 

^<9&«KJ&i:TliflfE»#&SE->> KD-AtdlL 
(b) iS->yKn-A4SSi t , »BJjE«[*fflv»r» 

[0 0 3 0] ( a ) x v 9 *P1H*£ <D± 

SK#«^G (x) Kft-oT&j£$*U (b) HE*?* 
h a y h n- 7 **> frlESU^BEv > Ko - i, iz XK 
modG (x) *aVi£.kK.t.*X9i1&4WM. 9 s>Y 

o d (modulo division) S-froTt 

[0 0 3 1 ] (a) IIB^f^E**. 
jfc*«S;Kt£oT&Jft**u (b) ItJEjjfaeOfit^ IS 

[00 32] (a) urE^f^-Mbs**, Bfjeo->- 

K (seed) ii:Sf<jt7 > V As*9 — > 

[0 0 3 3] ( a ) tffE*- * ? * E** 1 * *PIfI&<0£ 
ja#MB*Kt£o"C£** ih " (b) WEBfjeoffi*** S 

[0 0 3 4] fWEf-* » ttiftlfi. SSJCftflF* (C R 
C) KftoT&JSSftTfc <fcv> 0 
[0 0 3 5] jJcSMUU J: f-f **E«*#* 

> * r -Mb£*tfcy'- 9 KJ*LT£j£3 ti?tE C C3ERE 

f x-^ffift*^ (a) iECCTCS 

B-**fflV'T, s£7>^A<b£ft/cr'- : S'*<7>6S|i)*riJ 
JE1-^^x7 7't> (b) |£7>^.Mb$ii.*:7-"-*K 

(c) ttfctt->> Kn-A*Bf£©tti:lt8L-C, 
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i£*$fiE1-<&*T7:^ (d) StfTiEfciiESfj^ i£5 

y>9-Mt1r2>ATV7k*:&-£LXi5t), Zixiz* 
►K ±Egtt* t ilJ£ 

[0 0 3 6] (a) fflE?>* r -Mb3*tfcT'-*5& t > £ 

mi-*n^$%<»% 1 iu"* 2 oia (b) hue 

fljE1-*^r ^7'l±, fl*£ 1 Oi£<D^-f-fgi3 J: U-'SClSS 2 

ioT, »9 >^.MbSix*:T'-*4 5 Ogl»5 SrfJiELT 

[0 0 3 7] iH«i'> Kn-At4*ti*t?^. 
**, (a) mtimi OftWflFtllUSti* 1 

(b) mna9># r A^k$*ifcf-*s:frjEi-&fc*oij 

, ( c ) mr- 9 «BE-> > Kd - A >) «Bv 
>Ko-AtJS#U, t&EfrJfc<0* 

[0 0 3 8] mFl5^liEv> Kn-A^4St4Xf 7y 

**, (a) ufe7>^A<k$n/cT'-^^jaiaLrEC 

CKD->>Kn-A*t)St40iBltK> SB^IIv 
>KD-At±«t4^f77"t, (b) SiECCiHv 

v ir a it $ titz r- 9 fEf^at w& c x . mufr&u 

[0 0 3 9] «HB«Bv> Kn-A*4«t5^f ? 7 

30 ( a ) UiE$n/cT'-^ls-f-<ottS»-i&i:t:«rfESP 

#&SE->> Kn-A£fS£-$-2>*-r y^k, (b) Itie 
t'- ^ IE-SI- Sr IJIEi- ft tcffl v^t, n ^ UffifJjElilTN 

[0 0 4 0] ( a ) ffiJE^ i y 9 tZ^tf. *KRHi^<04. 
S;#JS^G (x) Kt£oT&j£$*U (b) miEI5^ 

•»KD-At:XKmodG (x) 4-^&»ti^-r v ~f* 
■a-g-L. ::t, KIJ*7-t7l>iT*5, mo digft 

[0 0 4 1 ] ( a ) fltlffi^ * » ^ *Hfi*«4 
ffi#jH5t(CtSc"Cie£$^ (b) |trfEM5gWffi75«, S 

10 0 4 2] (a) milt? yy^imtf, m^vs- 

Ktl^t^V/A/^-V^tffiL, (b) l7> 
t!E7 > 9~Mt $titzr-9 k $ 

tix, > 9~j*itztitcr- 9 *$t7 >y^itLxi> 

[0 0 4 3] ( a ) ifflgE^ iv* fE"^^, Gmmi&<0± 
50 fi£#Jl^:l-eeoT^.fi£?^. (b) UEHf^^it**- ^ 



(8) 
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[0044] mtn-*- f^K***, jfIaJ%ft^-f- (C R 
C) lzftoT£j£$ixT*> «fcv> 0 
[0 0 4 5] J:-&giJO^t9iJjE7'n-ty^ii, 

14, ECCJilEf t *■* y^E-f-fc iS^OU 
lE-Zo-fcy-ij-li, (a) ScECC%Sie-§-£ffl^-C, S 
f- 9 *P<OWs *) *miE-fi>tztb<DE c c®s§rim t , 
(b) if-i' UlDgLT. tttt->>KD-At4«t 
&/.:*!><Dv> KD-A4«»i, (c) ttt*SEv> Ko 

SMtiJ J: tfSS^tt * &iiE-f * fc *i> O ITiE&fiESf t , 
(d) KSIjE^BES* 1 , g?7>^.MbSit*:f-*K*f 

-pis'?, iftt: J: ■?±fSBft/0*3iJ££:h.<&o 
[0 0 4 6] AigUOKOiljE^D-fef 

mm*)WJjE-7v*v*m, (a) gtzM 
fcftOf-^A7 7rt, (b) Sf-^^-;7r*^ 

ECC^!)y> Kb- a is J: CKfiiE-ft £ £.J&t &tzib <D 

Ecc^-ftsii. (c) mEccm-^it^mr-9 
|b]b$»cS7 , -^^*7 7 T*>t.i7 >yMt^fifzr-9 

*£»tl**J:3»-«*&*i. &SEv> Kn -A 
htztbn^y KD-A^jSet, (d) «ttK->>KD 
-A«r0f5tO«*Jt«!U'C, 1*5 V^-MbStLTkr"-* 
ic*** £ IT IE 0*»tt iJ J: WJE^tt * «E-T 4 fc » ©IJ 
iEttESfc, (e) Sf-^^'7 7 7^t>i7>/A<k 

A 1 , m^>y^it^ixtz7'-9izH-ti>sJlE* t m^}X'R 
^ft^Jii Lfc|&,' US'? > ^ J^iY.^ ittzf— 

[0 0 4 7] MIE^IE->> Kn-Ajji, aiJCftflft 
(CRC) IzttoT^jfi&itTfc J:v>o 
[0 0 4 8] frffi->> Kn-A^flE»3J», 7>^Mb£ 
ft^x - ^E-^tTjESix* t £ tci&EE C C«-!Hb§§ 

[0 0 4 9] £*xff*»=tt**Bj:E<0*»ttiJJ:O f ^ 
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^<oii^«zisi5s-r ^#*>^w?rS»t-& =» > e*- *e 

v^ifeSE«»cJ3v^-c, tftEEli, (CRC) 
«rJ8v»T*iS*tl&. ©i&.fclbfE'P, CRC%ftv>** 

rtm?*i» CRCv>**;n£-iiimL.fc&, f-^ii, 
BHft? > ^ a t-- * /< ? - > -csMbttifcJiiDtWi- * - 
t(Uc»r7>fAjt$iis 0 ECCvv*'* 

14. 7 V^Mbr'- LT (»£L<I4, U-KV 
io D^^fil^t) SiJjSoSft, ft (Q) fciU^iJ 

(p) w-sisoflM?-* rostfft 
f- ? /< -;77 he« $ ft, p /QflMMbBK 4 o r« 

RCy>KD-Ali, UiE$nTV^^5>^A'fb'f'- 

-^CRCUv^^tcieti^n^o ^i^^js 

XZJ t <k<0/iAiZi5\,*Xli. P S 7kl4Q??-tlf IciTiE**^ 
^ix4t#> HiEtli, M<5 CRCUv^^tciSffl^ix 
20 i 0 $£-£ti:CRCn^m*9!kWLtz&. f-KRCU 
^ t M •) C R C U v ^ ? t ? n, S*^C 

R C •>> Kn-A)l^$n4„ ^*?-C RC v> K o — 
AI4, Jg»fcjttt**t, ?S^tcW-tifJJ£^*5stl^o 

iic, CRCMit 5 > y u\tT-9\ztt'Lxft±> 

timZo ZtUZZ^X^ CRCv>KD-AS:«t* 
HJlCf-:? V^A-fbi-^^^W-T'-^^*^ 77-^ 

cy 7 9 -tr ^ K MS-t 4 t> IS IB *** «t ^> tl i> c 
30 [ 0 0 5 0] #S£f£K 4 oT»tt$ft<*ffeOflJ.£(i. P 
iiiirQ^-f-IsotTiEi: |B]B#tz^T4'^CR Cv> Ko 
-Ai±It4^t*4o Sot, CRCf^Sf**!. 
ILAtfti:, CRC->> Kn-Ali, gjiEO^S&ttis 

C R C v > KD-A££j&-r&£#lC-T-*'^-;' 7 7 u 
T ^ -fe A -f Z> £<S li & v •> O T h i> o 
[0 0 5 1 ] *«B^o^japT^14^®li % P&XT/QJ* 
**p\zr- 9 is iO'M 1 ) C R C v> KD-AS:p|j5L, 
CRC^-§-I§->>**;K*IO*7-b> hJ'ttUtt-i 
40 4 0 «x.lf, SiE (BP*.. P) flHg-Httta-t***, 

tc J: o OCRCv-vKd-a ^HIS -f *£-5?*« 
ii„ ifL<4, WTOS:tr 4cTT'-^43«ttf^l) CR 

c •>> ko - j*imn-r &&&%mn&®t&im\>*xm 

[0 0 5 2 ] 
[»7] 

X K MOD G ,'X] 

50 ^) , 45j:tTG (x) CRC4ra^T^^o 



(9) 
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[0 0 5 31 9 *ICjlilQ£*l*:<ISlJ£>CRC 

fif-f-icontli, CD*- KfciJUTC 1 2& 
■§ -, ft/' : JS"^"fbt-ffl v ' % bti& S R AMi f , £-7'-****' 
Ktt-r&gB^x-^iS-fctfm') CRC v> K d — A =Sr f E 
#.1--5 7t*UfflV'<bfL^ 0 P HXlfQsiXCDffl, 7-9 

ltt§ i:icT ffiS S fl *> VL&<07- 9 *s > # Klfc C 
- 9 C R C v > K a - A t m •) C R C v > Ko - A £ li 

[0054] rfcfcwwjtEfcfctfi-flfeoHffiiJitff!!.* 

[0 0 5 51 

^-&*siaigiii> Tan ecc system employing a data b 

UPPER FOR STORING CODEWORD DATA AND A SYNDROME BUF 
PER FOR STORING ERROR SYNDOROMESJ fclfcOfflBS 
CHJfSftfc*H»tttt«»0 8/9 7 0, 7 3 0f> 
^cfjI/lC FCONCURRENTGENERATI ON OF ECC ERROR SYNDRO 
MES AND CRC VALIDATION SYNDOROMES IN A DVDSTORAGE 
DEVICEJ t %,fo(Dmi*^lhm £ ttTt^H^l^tUgl^ 
08/970, 600 «fc [COEFFICIENT UPDATING 
METHOD AND APPARATUS FOR REED-SOLOMON DECODERJ t 
2>%fi<D#m¥tWetiS 5 . 4 4 6, 7 4 3tt*4. Jt 

[0 0 5 6] [->*tAO*E«]H2M\ *%^om»)IT 

O^I*Rv>t, 01 L4;o J <b±i& LfcS£5fe©-> 

tmmx-$>&o RHJLMlffc'K ECCIR9->>K 
□ -Ali, ijH*^**^^"^ WWOWWB 

CC^I) v> Kn-Ali, S R AM 1 5 rtKIBttSfl- 
SRAM1 5J4CD««F**a^b+4i:*CC I RC 

t,i»Rli , *Si:jM't4. *«03MPifcliS 
Hy^^HEC Cg**) v > Kd-A «-f|^-t*7t*lC 

«. #5£iPloA&«>*55*3EEii. SMff-l-OlljEfcmWK 
CRCv> Kn-At4*t4ii, klTTf- 9 

y 7 icffitgsnfcf'- * > ^-Mt-f crc 

•>>KD-A^tST6:iT-*5. ifttCfK CR 

[0057] hi ©«*»ir ■> she 
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S R AM 15, P/Q«*fl:8l 6 (ECC 
/->> Ko-^4«] 7 J3 i 1/^ "3 IJIES 1 8 
tr) , £itfCRC£j£?fi3itfiTIE&iEf§l 9T?ife 
&„ ECC/-» Kn-AffcfifcfSl 7 li. 7-f>20?r 
^LTg*0iTIE3§U$££Sft<&ECCv'> Kn-A«r£ 
j£J3i U r iEiS"f"^>fS1- S R AM 1 Sfcffl^&o T-9>* 
•;7T 1 ClBtl$ni^lSSrfIiE-r-&/c*WP»)friE 
SI 8 UioT£JiS;£ii£iJiE'[iti. ECCv>Ko- 
A^Mfrl-'&^l-'ffiffl^^^ECC/vV Ko-AtsE 
10 f|l 7i:t7-f >2 1 £*|-LTjiffi$ii£o CRCtffi 
SUJiUffJjEOIEei 9 14* fz, SRAM155:fflv> 
T, DVDW^l 6i«f-^-ti'^:^t4 1 6 
fflOgB53-C R C v> Kn-AfclEffi-f*,, SRAM15 
F*3i:IE#.?^-5SB«-CR C v> Kn-Ali, M'JfllES 

Hfili* 7>fV2lHLt < CR C^JfiSfiiWIIjE 
tfcSEtsl 9 ii§«£ft£ 0 
[0 0 5 8] [f-^7*-??HB3Ali, D V DIE 

20 ^7*-V7h**f 0 1 6 111 'Ox--*** 

9i^L. &7-9-t? 9l±. 1 2-ll<07K¥^it (Q 
flF-f-W) Zm-tZo »4 L < liU - K 

- y n*>f?-f-ir&o-C&j£$;ft.* 1 01®<^ECC%S 
•»«^ts. l 8 2floSiS13r-^i§ (PW-S-8S) 
* J *t5, H^i-^iTtc, 1 6 v> 

^'^Sr^i-^o ECC5Cgy>*>li> ECC^Ig'b 
BJ£-f*o EP*>. ECC%ft->>t'JHi, i-ff-? 
t^»i:iIiE^it*S„ &oT. JfeffliJ^li, 1 01SO 
E C C^-f-If^-^tr^SBf 1 8 2'HO§itt*9r-^t§a t *> 

30 »>, TtBKIi, 1 6 «©*¥ECC«F'»»*-& tr 2 0 8 

[0 0 5 9] 1 6W<07'-9-k? 9 <D*1X?iX<r>!%U\Z 
li. E C C%ft v >#^*«ffl LT^RIcW-r-2>iTiE 
o*r«ttis ± i/SS^tt * BE * w i-ffl v» e> H * 4 1@ <o 
CRC->>*>#*4. ±IE<oi-?ic, ^^^-mb^^t 3 - 
CRC-/-/*>IJ, T-9f cl 7 y^Mt^iXhm 

is t ZfE C CTCftv v**^*flDx*flUlc, a-ff- * 
{C*rLT£.JiS;£ft&o ^oT. CRCy'/#Wi, EC 
C->>**;i'£#>'*-Lfcv< 0 fifejfeco^ 'JiTIEv 

40 ^.xAli, CRC^3£* ; }T : 7*5H-T-'-^^^9>^A'fk 
L4ttixli*4^4v> 0 

[0 0 6 0] 0 3Bli. 0 3 A<DfS?*-tcofi«J<0 2<!0 
^•-^^^ ^cr,^ Cj^^pSB^^-To E C C^f§OfJ 
IEt[B)B#tcCR C v> Kn-A^4EtS$%^Ott#i 

[0 0 6 1 ] [^-^9>^A<t»/*9>^A<k»]*: 
^B^<OM>JlTiEv^-r Ali, J--1f 7- 9 ^r^SWl- 

IEf5^n-2.<0 4-K±i-'&o 0 2 4-#S?.L4* 4 'b±jJEL^ 
50 i^ic, 7-9'<v 77 1 CEttSn**-^ t"-^ 



(10) 
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14,- CRC'V>*>* { 4fiU?ji/^i:7 >VMt2ti 
i>o '-X^> ECC/v> Kn-A£jj2g§l 2 14, 7 >V 

fg^-f-ttfJIESft., fTiE7> f iil2Sft.<£>o fJjEaqflnHl*^ 

[0 0 6 2] T-9*?>rMt/&?>yMt+&tz 
tb<r>m$k\ii!k%k%H~m%l-?i>*) , 1I3 C434tfH]3 D 
14, £©H»fcij5-*-. @S&I4, 5-f > 2 3 <b ft* w 

gift 7 >nf-? ->-•}-•>*■£: £j£1-&*:*!>©7 >^ 
A/<^->±gS;f|=Sr*-r-2>o fjcmL®^*, T-9*-9 
-77 1 CIfifg?fL-5)J---t)-*7 i ---^^J:U f CR C-»*> 

14, io^Sf 2 4 tci3v»r7 >/if-^ V-XKiD 

X<bft (SFflbtt&Stttf-*) , IrfUZZoX, r-9tf 

r ■< * ? ic # § & t ft * muc f - * 4- 7 > ^ a jfci- * „ 
2 5 tcis^r, r-v * ^ ^"bii^m ^n^T--- * ujdx. 

<bft (8MfettSI3f0ft3?) , -E-ftKioT, t'-*** 

[0 0 6 3] »i L < 14, gtt7>yAf-^y-ir> 
* (4, 8 tf 7 Y v > ( E C C ^F-^-O v > aK/Utf 4" 

Z>tz£><Dft* LV»HM®«I±, H3Dtc^1- 
4?K, "J — 7"7 -f — K>-n* ^->7H/ * (LFS 
R) *lv>iitf*4 0 LFSR[eJS&l4, 5 ^ > 2 6 

-7->^ii, h-mzj£>zxm%2>o Kit 

14, l3Ai:it^DVDMfi;}atIv>ibii4 0 30 
[0 0 6 4 ] [^iSil/aitECC^ V Kn-AOH 

^^Eccuiy'CRCvv rv-Aifsimiztkm 

L, IJjEttfc/B^t'EC Ciai^CR C v- > Ko-Aj 
ECC v> Ko-A4*Sl 7 i:-3V'T2ooHMi 

^ i ^/uon:*^ 

SCWLti/V KD-A)ifM?tL*<OtTO:> E C 

BlTi:?f>i:Bai:E«t4i:^:, SRAMl 514, 

&n^\Ztt1r2>E C C v> Ko-A**, tMF' 
IICSRAM1 5l*lt~i3V^TflJfflt:-# 4«T\ SiE??-^ 
I£I4, ECCvV Ko-A4^.gS:-r^>^*tc-r'-^>'>'.y 
^TlZT^-t^-tffKiTIESft, ^-ftlCjoT, 

Tl"*, D V DIEtl^S =fc^ici3 it -5 J: 7 I:, *ft<OE 

[0065] ECCv> Kn-A£j&fSl 7©|2(Ol 
ife!8W4, J:i)il?*v»ECC3C*Srfflv>*«flF-S-UfiIlt 50 
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Wti~i> 0 CL<Of|i6SI«-C(4, SRAMl 514, 
4 i/SEW-tgf'OM^ I-*} L X E C C v > K n - A £ 12 
tg-f ECC-» Ko-ACOM-t H4, Sfn 
*<OF3tcraBf K&j££ft, ECC v> KO-AI4, fJIE 

T^-t^L, ECC->>KD-AS'ff^t4§Offt. 

!S»)fTIEl4, t>-ffr%#f?£LX'int>fiZ>o tf&Kb, 
mi ^CS< /<*«4, r'-* ^iJIEI-^TtttUT'-^ 

ho 

[0066] i ©S6jfcas«-cii, m&m •) •> 

> Kn-AO***S R AM 1 5 fttcfEtlSft&a*, i ft. 
14, E!4 i3it>*H 5 SrtSlt^itCictDS^H 

■to BP*,, tK¥I^'9 •>> Kn-Alit S 
RAMI 5rt^«4IEtt$ft^v^ 0 v> Kn-A 

a^G (x) OH^^J:oT#7K¥^?■§■i§C , (x) <K> 

[0 0 6 7] 
[^C8] 

S . - C * ( x ) MOD < 5C ♦ Ot 1 ) 

10 0 6 8] 
[&9] 

in- I 

G(.x) = f] (.x+aV • 

i = 0 

T-;fc£o wOtHrSrft^fcftU. (E C C7l 

•7^v*7hUv^^ (LFSR) 28o75^ 2 89^^> 

fSllt i3At:^t<t-9i:> 1 0i<OECC%gy> 
#;V£"&tfOT\ BI4 -CJi 1 OfflOLF SR*^«£i--6 
r<h (i^^ 0 ^LFSRtiii. 7 << - Yj*v ? 

FSRIi, Jl5£G (x) O^HttU'ov^TJM* 

[0 0 6 9] R¥Wi:, SEW*R^i*+&K0 K 

(x) o@^r^SiS^g : ■^Isc , (x) omakif 



(11) 



4$BS¥ 1 1 - 2 8 2 7 0 1 
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iftn-r&ztiz xonkf&zti&o a#o-»Ko- 

1^0v'/Ko-A^4^t4o BP*>, SKflf-ffi (E 
CC%ft?r#tf) 0'»*>^. f->y»»77l#t 
S«LTtt*HJS*U LFSRB^>?*lLt'/7F 

[0 0 7 0] 12 5 14, SEKO ->> Kn-A*Bl»i:t 

js-rifcaoBBfr^+o :oa»oiftii. h3ak 

^-fffiflF-t t i:ictlj|?ft5. SRA 

Ml 5li> 1 8 2fflOftit#*»*>**i-rnfc#LT 1 
6m<Dm*) v> KD-A Si£f5'tI1 _ £^ffl:£*'1~£° 
SRAM1 5rt^i3»t*SEK»)y> Kn-ASili, 

aU*LTtt*m**U ?r/27HLTH4CLFS 

*-jh4, ibjb#u, > 2 7S-^lth5 tc^-ruestc 

«UC, 12 5 14, ^«»^«*G (x) «1 6flOBfii: 
J: o-CStt?f-^l§->>** ;l/ (^-Sfift^Sitt, 1 6-flE 

05->V Kn — 2 9o^ 2 9 15<7V<> * £^ 

[0 0 7 1] H 5 Kn-A£jjfc[5]S§2 

4 d o US 1 1 > **;H4, » i se w-f- 

I5<^^ 1 -> V#JH-**I&i-4o HEot, (BUffil^ -f V 3 0 
14, WltHIWISCttL^ 1 6*OiilK9-»K 
d-A (^8t'7 h) irSRAMl 5 # 0 ffi "t o * 
8 If v MIECCv'/ Kn-Ali, i-HSI"* Uv** 
3 10*^3 1 i5i~y 'Vf ?^ **» 3 2ofrb 3 2 is 

&3 3o*5> 3 3)5l-4oT#3f£ft*o 70271 

m&%z<o&t)t L-cmmztiZo bm&3 50**3 5 

i5<oai:&Tlg$rSft*:v> Kn-Ali, SRAM 

^Lt, 1 6fflil^.^ v> Ko-At S R AM 1 5* 
t>JR"9UiU ±EO#«* , l«»)iESii4. i^Vn-fe^. 

ICI4, SEff-fH*BIiE-r4 Jt Kd 

— a A*, srami si^uien^n^o 

[0 0 7 2] 7k¥^*^l-*¥##lf*fTIE£*<-* } £ 
SRAMI 5fll:f^1£.£*Tv>*rtJ£.1-&Sl£i£ , ) 
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SglgrSfrfc»titl4*fc<bfc</>o 12 2 <T> v V K a - A £jj£ff 
1 7 is X l/m *) IJIEfi 1 814, L< 14, 

7 *«, a<E<0*¥flF*R»-« LTIR 0 v >KD-Atife 
jSLTV^Fb^, g^fTjEgf 1 8 14, IWOfcSFflrW-tt 

io [0 0 7 3] 01x1*, v> Kn-A£j£SJl 7**, IK 9 
UiE»l 8**, *10*¥«F*ll*niE+*IB, i3A 
<D^2*¥W^-IS^^LTlS t ) v> Kn-At^at-f* 
Iti:cv>tfi!t£. v> Kn-A£)£;fj 1 7**, 
2^110^3 v >*>3 6 *aj§L, 8l#-tlf<AS& 
3 ->>*';V3 7 (CK t^i-*o f&9UIE8l 

8 14, f-^^7T 1 tClEH^itTV^^ 1 
BO*3i'V*>3 7 ^sJIE-rs^*Ufflv>c,tLifIjE 
4jfi*&jSU UH1I4, H5 0SiIv> KD-A4il 
B&2 9o*<b 2 915^9 -f > 2 1 i'^LtH^HJ. 

20 tljffl) 7 W > 3 0 14, l/y^^3 10*^3 1 15K 7?f 

^3Sli:^^■^l§^cWi-*Sit^ , ) >> kd-a 

4-SRAMl 5^?,lx»)mi-o U^*3 1o*» 

t,3 Ii5<0a5*l4, 3 5o5J i( b3 5i 5 l-J*-f*X 

Jit Lt. *HfS 3 4o*^ 3 4 isfcaLTSiRSn 
*„ 7^/21 S-^LT-§-x.t>^4iTiE1il4, fft|t§§3 
2 o*^3 2K<Otht)t Ltl«?n, ^lL><Oai7-<- 
*#»3 3o^*b 3 3 istc 4 o-cmfl:$tL, iaH 
§13 5o^<b 3 5i5K*JV»TS«Kf3 Kn-AKftl 

30 3o^<b 3 3 15K4 ti-t «4, aft^SitE 

CCv> Kn-Aft, UE**fCV»»S'V#»'4:OW 
M7t-;h (ED*., Sitt^ii^istt* 1 90'/># 

[0 0 7 4 ] ^K^pv^^O**^ "7 tc<±. SE^If^Wi" 

ifgi) ->> Kn-A(4, ^t:^fiE?n, in^i-^stc 
">> Kn-A14, S R AM 1 5 frbmiZM*) ffi^ 

-fc^^glOigStt* (IP*,, *^i3 «t ^SE^ > > K 

[oo7 5] *&w<om<Dnmmm-&^t , 

U-'Sitv V Kn-AI4M;fr£ t S RAM 1 5 rtUKHS 
tli> 0 tt*f*b. Ztlblt. m 1 J3v>-C|ell$ 

fi£i--&-£-S(4^v^ 0 v>Kd-AI4, TK^isiO-'Sit/-? 
^(0rati*tcflXi9tii$tL, ?r IT JE1" -& » ^ttffl 

so £it&o *^Mge«(4, »flF**IJjE-r*«:*t:#»«) 



02) 



ftffi^ 1 1-282701 
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[0 0 7 6] me A £3 <fccrgJ6 B<*> *tl<?tl. 

a^^JSEi--2>fcftOBl4i3J:y f E15 0llIttli, 
HJ3V*Tgi») v> Kn-A*HS&1"&fc#OI2 6 AisJ: 
tfH6 BOBl8i:*ffl$^o i«7>f > 3 0 ZfrLtz 

spifcligffi) afflfttt.fttSRAMl 5*5)]R0 
[ 0 0 7 7] S 7 Al*, *»KO»ft*ftlB1-&:7n- 

v> Kn- Ais tiff- 9 C R C >> Kn-A^P$i: 
£/££:M> S R AM 1 5rtUE«3*i*o 2*:. 

£fflv>T. ilyVKn-AiJJi^SRAMl 5rtlCf2 
CRCv> Ko-A#J|«fsn*o 

ITiEO^SMtis * t^^14* f *» CRCv>Kn-ASr 
TF*3*cfB«S^/w7K¥v> Kn-A#JE«r*ix*o it 

$Lt> fJIEli S R AM 1 5 rtfcKtt Sftfc*¥v > K 

liSRAMl 5 |*3"CBti-«lffl"q"lBft»*rtll*Jft&iift 

W-f-^U jE S *t -6 S fc it U jE* 16 £ »36 $ n * 4 "C« 

[ 0 0 7 8] S£l <07K¥^^^KtC7K¥i5j:^fiE*>> 
Kn - A <b C^Cf- * C R C v > Kn - A £ (WINNIE. 
tfi-r-6 7D-|gS:BI 7 BCf L 4 SlO^OB 

£ X/W* 9 CRCv> KD-A«rSSfri-*7n-.|gS: 
HTCiC^-f (117 Bi3J:£/07 C O 7 n - 0li¥ : fT L 
TH^Sil*) o EI7B4-#flSLT > ^77^4 6T% 
COLi5J:y f ROW«e»34«-lfoi-a^tSii*o S R A 

mi 5#*y7sn* rvytwjJE^mm*)??? (b 

LK_UNC) ^Vr*ft, fLTF I R S T P A 
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- t *7F-f 0 ^f7^4 8T\ ROW*)*^*^ 

(DXolZ, 04 (OUg&SrJS^TTMPE CC v> Kd-a 
# x is J: LFIS 5 OHB^ffl^TiiE CC'/> Kn — a 
**MSrS*t&o 7^50tFIRS T P A SS7 

5 2T-t-KRCv> Kn-^S:5|«ri-&/-»u<>ffl 

v>T, ffl O^^OWU^iJliraitE.CC >> 
KD-AfttlTCf-^ C R C v> Ko-A#5DBr3*i 

[0079] ^f7/5 6TCOLSE»*M 8 2i:f L 

*tLT. M^IIIE^JIl (H7C07n-H) a^WO*^ 

20 **»T-t-6fc. El 7 C^77^8 8T% fJiE7 7^ 
*ffiffl t ) 3 (: i ;-fe7 h £=M* 0 0 7 B^^777 p 6 o-efij 
jE7 9^li«ffl«t"icK36StL. C_ROW«Sfc«iKftO 

ROWi:s^$n, Rowtsii^ y> > h 
COLSmii-fDicj-t^hSftio 07 
COIJjE^JOWJMfStU attO*T«HM» 
C_R0WOfftffi) B«f^. ^^tK^ 

(1-*ta*>ROW<aW-5HS) Ofcfti:ECCv> K 

[0 0 8 0] H7CSr#HRLT. ^7 7 7 p 6 4t^-7" 
30 ^ifflt, i7B<7)v>Kn-AM#I^ S&^EO 

-r^0^f#o 0 ^777 r 66t, nliEnrfilzm&Ozj? 
A<:atti-&C_COLjBtt* f 4fn*ciJ4ry h^tL (f 

, W*»UiE^llB7 9^ (CW_UNC) 
'JTSn^o ^777'68T% iJiE4»<0*spW-tffiO/c 
*OECCy>Kn-A^SRAM3 5*<bttOHlS 

40 9 T\ ECC v> Kn-A^.-tRO^av^ fc$-^-T-b* 
ntfe^il^lt ^777 r 7 1tK"3CRCy>Ko- 

*lS!)">>* # ^**ti"*'&«i. ^777 r 73t, CW_U 
NC&ZZfB L K_UNC77^KS?ix, »*BSi5 
iJf/D7^^ (»«F*) #IJjE^|g»»)Sr*trii: 
^^L> ^f77 p 7 I T*m»9CRCv> Ko-A3l*5E«r 
Sft&c 7^7 0-CflF-S-»3i*gljEpTtt-C*>&»-& 
li, X77/7 2t% C_R0W^7K¥^I§^/wi6O 



(13) 



ftfflW- 1 1 - 2 8 2 7 0 1 
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4MS**fTLT, f-^<v7T 
tcIBtg ?*i/:v> 5K^A*iTiE S *U UiEffi & ffl v X S 

6fC_COL* { C OLil'hM fcfcS-CSJiSix 
& c -T&fr*>. 0 7 CO^»)iIIE#flII±. B7BOv> 
Kn- A^jS^JW)6*a«<0fIJE3 5 A C_C OL*/U 

K fl >3 3i4-**L-C. iofl'/>#*fl*7t? h£ 
tt-^-f-6«b<D-C*>4^^T?*4o @7CO^f77"78 
T% ? ,< y y 7 ft t C|S1f. £ n^TK^^I^V > 

fflv^T, H5KiaaLT±aL^J:d»=C_COLOli 

77 -8 1 T\ C R Cv> Kn-A#gJjE«U i »> S 
#r£ft (|JIE'tt* i -b*°^-^"^^) - ^?»7 , 8 2T, 

[0081] 8 4 T-C_C0L^1 8 2 \Z*$ L 

[0 0 8 2] 
[»10] 

SYNj = SYNi-x" 182 MOD (X + a 1 ) . 

& o 

[0 0 8 3] 127 CO^t7'7'8 8 "C. ITiE^ffl *77 
?tf**)TZtl* 7fv7 - 64f, 8TJE¥«(iBI7 BO 

>Ka-A<04*^^Tt*<0t'^ 1 . -> > Kn- 

(i-4te*>, H7BO^r?7'6 2TROW#2 0 

Ts-T y y"6 3XF I R ST_PASS7? 

*U ftllffllliSI7 Aicglio HI 7 8T% & 

[0 0 8 4] ^f^90f, ITIE!££iC_CO Li3i 
tfC_ROWIi-t:nic>J-t h Sft (-ffcfc*>, &1<0 

miET^yy^ (cw_unc) li* r £ft-& 0 Jfct- 
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-a^srami 5* two a si*- *".■-••» 

it 5r £ j£ L > /W- > > > # K * * * 

TM^gtic ^f-^gst, ECCvVKd-A 

II)CRC-»Kd-a *»M«r 3 *i-*o ^r^794 
T% vVKD-A**, I**) £4*, tfcliKDo 

7-77-9 7T, CW_UNCUiU r BLK_UNC77 
^'Ti^^^it. ^f7 7"9 5tS>)CRCv> Kn-A 
io 3j»j|«r?ii*o ^t'y7*9 4t, »-»»a*ir*E""Jtl"-c*> 
4»<frli, Xf^9 6t, SE«F-«-IBO/:*OECC 
-»Kn-A^'J7$W (-tfacgSjeSix*) « 'X 
IC^-y^^LT, C_COL«0Sig:^F-§-ig7!> ? iTiE^ 
fiZ> 0 ^f^79 8f, C_ROWOv>t'J^H- 

/< ^ 7 7 icf£tl **;v* 4 UjE 7.7- v~f 

12 6 A<7)[lS&£fflv>-C. lll5 : £:#fi?.LT±^L/cW 
tSW^ftf^v^Kn-AiqiSr^Kio C_R 
20 0WO*fECC->>Ko-^* { SRAMl S^tj^ 1 ) 
JfcStU a i3 3iT-*»:$ix, IJIE4S3 5ilCjD»? 
*U SRAM1 5rtUB53tL*. i7D<^7ci-ft- 

*> *>iIIEffl^-fe' a co^-^ t ) ff*RO# v > #»- L 

0 i*#t?3 3 iLM-St L*v». 
[0 0 8 5] 117 DWf ^7*1 04 fx K'JCRCv 
30 > Kn-A**iJiE'(ilw5ISf#it (fTiE'(tA J -b*DO^-g- 

t) N ^f-^ios^ c_r ow^^^mft^sa 

^•^-IfO^cOvV'P^U'f 'J > > b 3 *i-& 0 ^-r^ 
yi 0 6T-, C_ROWA*2 0 8l"^L< *) 

-g-) . ^T'77l07f, C_COLWSittl5r-?-I§W^ 

40 [0 0 8 6] 
[&1 1] 

[0 0 8 7] ^fv7*108T, C_C0LtSW 
SiI1f-f-IIt-^ it. C_ROWfSA J € 

tlfii-o ^r-;7l 1 OT-C_COL7><1 8 2i:^L< 

stWin^n-t^xifii&m.^tifz^tiTpiri 

50 H17 D<OlTIE#MI**^ , )iI3it-i)o 



(14) 



ftfflW- 1 1 -2 8 2 7 0 1 
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[0 0 8 8 J Si£y^<7)&f£K. ^77^4 2t«ff* 
^**Htf Sft-&o *¥*» Kd-A^SRAMI srtu 

(F I RST PAS Sifti LT) 0 L^L. SRA 

Ml 5rti:*¥ECCy> Kn- Aa*ffi«$ftTv>&$& 
07EO7n-Hi t llffSli, J?UciJIEv77A 

[0 0 8 9] 117 E<£>7 7 7^ 1 1 2t, |JjEJBftC_ 
COL45i:U f C_ROW#*tiuy -fey h £ft 

*0 > fFMHTJE^tt??*' (CW__UNC) WJ7 

fcftOy^KD-A^SRAMl 5 J&*<b#9 ttJS*U St 

*c*tlBi--5*ir9 3&**ft56 , t*o 77 7/1 1 5T\ E 
CC*>> K □ — A ^-fcf a t|A 9 v* £ * t^tT 
li. ^77/1 1 7t*0CRCv>KD-A#IlfS 20 
ix^o 7f7 /l 1 6T, KD-A^ RlJW 

777^1 1 9tCW_UNCi3J: 
CKB L K_U NC77 ^#K3e * *U flF*» # * /n 
7*£r# ^ITiE>Ft6K Z&trZt im U 

777^1 1 7t\ HCRC >> Kn-A*qHJfS*t 
£o ^77/1 1 6T\ «FTO#IIiEprt6"C**»-& 
(i, 777/1 1 8T\ C_R OWO*¥«F-tlS^/j*!> 
©ECCv>KD-A^'J7?tL4 (■tfnuBtjgSix 
*) o *KA>-/*r|ll¥LT^ C_ROWO*TOtB 30 

[0 0 9 0] 777/1 2 0t, C_COL(Dv>« 
34nR9-C**»-fr«, M^^fflt, 777/1 2 2 

777/1 2 4 TfTjEffi*fflv^TSEv> Ko- 

4(Oi:B6A Sr#RH L X±& L/:Oi: 
T\ g]6 B^iB^^TiEE C C v > Ko-A^l 
gr^ti^o C_C0L<0SiSE CC v> Kd-a#S R 
AM 1 5^<b5t9 U5$n. a i 3 3 fJIEffi 40 

3 5i^iD»Sn. S R AM 1 5 rtlcM £ ft* 0 @7E 

v*»*fc (+*tet>ITjE«*«*no»*t) «F-&»^* 
y>^W:WLt, gfiECC >> Kn-A#Jg*fSft 

2*i£o -ri^>*>, ECC v> Kn-Afc#cOflF*»v 

[0 0 9 1 ] El 7 E C07 7 7 / 1 26t, KOCRCtf 
ITiEffiSrffl^TJSigrSn (fi:£«j&MfDO»«*>) . 7 so 
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77/1 2 7 T\ C_C0L^»^«O*¥^gg^ 
*(Oy>#;w:>f 'J > v h £ix*o 777/1 2 8 
T\ C_COL/>M 8 2 U^Lv^^ii, ^&<07|t¥fiF 

z/>#frtf9BM2tiZ>k {itzli, 7 7 7 / 1 1 6t?? 
-S-RjWiE^teT***^) . 777/1 3 0T\ C_ 
R O WO*¥«P*HOfe*OjR 9-»Kn-A 

[0 0 9 2] 
[ftl 2] 

SYN: « JJVI-Ji -X" 182 MOD fx. ♦ Ol 4 ) . 

7 7 7 / 1 3 2 T, C_R OWSEScji^OTk^fiF-i-B*- 
-r>$"J>>h*ii. C_COLSE»**-fnicU-fey h 

7/13 4tC_ROW^2 0 8 K*L<fc*K 

[0 0 9 3] SLKEJ 7 At#Ut*i> 77 7/ 4 4t 
*^^«TU», SH^otv^i^li, 77 
7/4 0TgUOSit/^#SltTSn* o »«F*iWffjES 

LTMFis J:D f Sit^^7^tt^tL^> 0 &7*-*-fc:^*0 
tztb<or- * C R C v- > Kn - a is J: KRCv> 
KD-A££j£i-£ 7n-g]£gI7 G;**5>I2 7 I IC^ 
U CRCv> Kn-A«rifiS;1-*E«S«:BI8^^Bll 

[0 0 9 4 ] [C R C v> Kn-AO£jftU XZf&Mlm 
3 AO#f-H^ *<D*:#C9CR C v> Ko-Ali2 
o<s>S|5fl\ t4fe*,f-^CRCy>KD-Ai3j:yR 
0CRCy>Kn-^T4S$Ji4o f-KRCy> 
Ko-Aii, ^IJIE7'-^tci*i-^CRCi: LT£jffi$ 
*U iOCRCy>Ko-Ali, ITiE«i-Wf * C R C 
t L-C£j££*L*o i3AOMfOf-^t^^^ 
S^Ti" f-^CRCy>Kn-AiROCR 
C >> KD-Ai^a^$iitt»CRCy> Kn 
5E&£Jt$S£*tT. iM*>i:«t 

&<D£ o f-^CRC*» KD-AisjicnRQ CR 
C-»Kn-Ali, 7y^ftt-^{;^Ltf^-|-^ 

UlTiE^iS J: LKt*- ^ <O0y > ?Mt1klz£.l& ZtiZ><D 

[0 0 9 5] mi <Ofeifc(Dmt)BJlEzsX7-&X~lZ^ CR 
C3Cfiv>#^CRCRED«i, 7-^#ifi^:D (x) £ 
^Jflt»#?H*G (x) T-«o7jfg^^»t LXfkfSLZtl 

o 

[0 0 9 6] 
1813] 



(15) 



&m¥- 1 1 - 2 8 2 7 0 1 
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CRC nG= , « D(:<) 



nod G 1>0 



CRC5Cfiv>*"^CRCREDS:7'-^#^D (x) 

(x) *in»1" t\z±oxr- * iy^r^itL, 
c (x) tff-r*^**** 

[0 0 9 7] 
[ftl 4] 

C(x] - <D(>c> -x" ^ * CRC BCO ) * R(x> . 

5&tt# ft C' (x) 

■§-is^5>a(ft9 >nf-^v-^>^R (x) * f «w 

[0 0 9 8] 
[ftl 5] 

S CRC = (C'<x> - R(x)J mod G(x>. 

C RC v> Kn-A ScRC^^^^fatJtte^tL, ITjE 
[0 0 9 9] CRCtSlt IJjESftfcflF 

C <x> mod G <>c) - (D < >c ) -ix^ 1- * - 

C (x) mod G(x) = (D(x) • 
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/-ot\ flk&OCRCv> Ko-ASrCRCfcittfcLT 

[0 10 0] 
[»1 6] 

CRC,r 3 = D(x) -x n " k mod C<x) 



10 



C(x) = <D(x)-x n " ,: + CRCc.ru> + R(x) 

D (x) lif-^JRst. CRCREDliCRC 



5l*K, fc-fctfR (x) »i> f- 9 * 9 > ^Affc-f 

* c f - 9 »w x. h ti * m®. 7 > ^ A r- * v - 

*f5r-tI§C (x) 14, ±&<7)Vt*fttfs<VWi&t{s\CX'& 
*>, >yj*f r -9 : s-*r yxgr&j&R (x) 



[0101] 
*20 [Ski 7] 

* [0 10 2] 

* [Si 18] 

•x"'* + CRC BED ) mod G(x) ♦ 



E < x ) ) mod Clx) l 



E<x) mod G(x) + 



• xn-k+ C R CRED) 

C • (x) mod G <:*:) = (1 



±ieo^:r% (d (x) 
g (x) =ot-w. 

iOidtc, ^rltlx'bti.Tt^WfC' (x) 79*ECC5C 
**fflv»-C5B^ClTiE**i.fc»'& E (x) 

= 0) . Sltflx^n^^ISC* (x) U**L-C£j£3 
*t*ftt£<0CRC->> KD-Ali, JiK©**^** 
•t^K. »«9>^AT'-^->-'Jr>^R (x) *CR 

c^*##a*G (x) -emn.LtzM&i&»K&L^o 

&1£?>jrj*r r -9i'-*>AR (x) is i tf&lSS^ 
Jl^G (x) liBE»T*4fcK>. 8fi?^^f-r> 
--J-V^R (x) ZfiLJ8.&0r%&G (x) ftijofcftl^ 
l45g&£:fc&o 1"^=b*>. SttOCRC'/V Kn-A(i 
J|U=£Oje»fcJt«**U ECC-»Kn-ASrlv/: 
IT jE^aS.^^"^* * ** ^ 7 * > ***5c £ it <?> o C R 

^«S*L*fc»i>, CRC -> > Kn-/»lifi*,(CfiJffl?rffi 
t fc&o oi &#*£#jc0.fc 9 i:CRCv>Kn-A 

[0 10 4] CRCv> Ko-i»4:$lt5l^ii^fflP*ffi 
©ill* HtfKifeJS-*"* ilW*? 



R(x) nod G(x) . 
mod ★ [0 1 0 3] 

★ [&19] 

mod G ( .x ) ) -v (R (ic) mod G(x) ) . 

IEit»C**LT^«3 C R C v> Ko-Ai:4Kt4. H 3 
AOSflf^©f-^*^ *(Ojffi.ga*j&Ti"& f— 9 
CRCv>Kn-Ai|gl)CRCv> KD-AiM* 

ik (R (x) mod G (x) ) tifctfcSftSc 
[0 10 5] f-KRCv> Kn-Aii 

iO-'l^O C R C->> KD-A(i««?)^-Cli ("t^t) 
'J-77-<-K^7?>'7hU^^ (LFSR) 

- ^ -> > ^ ^* 777 7i»> t,WS-^cl?t<^ai ^ tt* <^> 

> KD-Aisi^iiJCRCvV Kn-AittTO*t 

[0 10 6] 
[^t2 0] 

x*- 8 mod G [x> 



06) 



ftmW- 1 1 -2 8 2 7 0 1 
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CRCvV Ko-Ali. 
[0 10 7] 
l»2 1] 

X 1-8 mocl Cfx> 

*<7>fig> li)CRC->> Kn-Ali, 
[0 10 8] 
M&2 2] 

X 182 * 8 mod G(x) 

tSSSii, ixtcJ: »K ii)CRCv>Ko-A7) J S 
ffiOSEJRF-?-RO*^v>*;KcfHJS$ix&o CRCv 

Tx CRC^AS^iCflJjEtfcBEStrjtai-AIIRUH 

[0 10 9] H3ACftJ:^:, 1 6i<^)f-^t^ 

oT. *lo*?^^)Bli:i 6i<7)f-^CRCv> 

y>Kn-AlijffSL<liSRAMl 5 rtUffilf 3*U 
ijii:J:5SRAM154fflv^, CD-R0M7*- 
-7*7 Y<Dtz#><DC I RCi£*3fTjE43 «£ ^DVD7 
v KOfcafrOCR C v> Kn-A^jftOW^^IftUft 

tt«*c»JBft**t*o 7-KRCv>KD-A^ 
* ^/:^«^f- * C R C v > Kn-A^S R A 

JEr*-*jSSJ*ff*0 CRCv> Kn-A^SRAM 1 5^ 

f-KRC*>> Kn-AiillfRl} CRCv>Kn- 
A£H^1~*-<^ D -fe*^ SI 7 Fj&»<bl2 7 J (7)7D 

[0 110] El 7 Fli, El 3 A^Sfff 1 <D 

fc¥'*X<OWH~7-9C R C v > Kn-A4Mf^7 

{4(33 B H^SixTv^o H 7 F O 7 n — glli. @7B 
<DAt y 7 5 2 -CjJrLv^r'- * v >#^3&*r f - 7 

1 3 6T\ t$4ffoT7-^ CR C v> Kn-At* 
4-^31^-6^: ^7-;-/] 3 8 T% f-* C R 
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EG* { , @3B^1 (7)7-^-t^^<0t^v>^> 
1 6 0CJ: O^SMbSft^o ^f-^-fe^^lclttt 
^7^13 6"CR0W*M 2 fc»L 
v^ti) , ^77/1 3 8T*gl Or-n^O/:^ 
Of-KRCv> KD-A#SRAM1 5rt£««* 
*U DATA_REG* t . &0*¥#*I§07£»$>*«[J 

[0111] El 7 F<07n-gUcov>T«£ttTl&9!1-* 
f - ^ -t ^ ^ OftlO^y > *;v^I?nf , 
io ^77^144"CC0L#1 72J: D'hSV**-^ *f\ 
6tf-KRCy> Kn-Alil v>**;v 

(i?o) /fit«£jnE$*i* a«^7'-^v>^H j 7 

-*CRCv> Kn-^^JnA^n^o ^777^1 4 4 
t\ COL#17U!)**v^tt, aS^f-^y 
y^Hif-KRCy> Kn-AUiDx^fL^v> 0 fij 
£ft<iCRC#*»fcli*iii*v>ECC%fi 

tcs § ii*»f** ccrc * *ifc«rin x. 

e>ft&) o ffiliLtf. H3BO»l^*¥fftH#ftIS 
20 f-^CRCy> Vu~2±<D±m±, WL7B 

<DAt? 7 6 0t-COL^-t*ni:Vt7 h ^iit, 
*¥«P-&»Ojaa#BB*6S*i*ST, yv*>l 4 8 "C 

IffSSOtaof - * > 1504 ^ C R C y 

> Kn-AiciDx affile, f-^CRCy>KD-Ali 
5fe-f 1 ->>#>u/fit3e^ (1" B3BOy>*> 
1 5 0i:) IS^iiio 

[0112] ■f-*** * <&**Mc¥ra*»oifta**» 

T*t^>t (1" At V~f\ 5 4-CROW-f 1 m 

30 o d 1 2 rt* 0 IZ^ L < > * x y "7° 1 5 6 T C O L # 1 
8 1i:^L^tJ) > f-^CRCy>Kn-Ali, ft 
JB-? 2> t - > -fe ^ * Of» > > CffiUft Whtiho 
ffflxJ*. S&l Of-H^ ^O^a^T-T^i:. f- 
KRCy> Kn-Ali[gl3 BOy>» 3 5 2 L 

«■} CRCv> Kn-Afc4fc, C R Ctt**1f -9«TU 

[0113] f 1 <Of-*-fe**OJffi3rt*»T-**i:. 
|7FW777'1 36T% ROWIil 2 11^ L < , R 

40 OW mod 12lHfD|:«LK ffiot, ^7^ 
1 3 8T\ ^1 cOf-^-t^ ?<Dfz#><DJ8.&<DT-? C 
RCy>Kn-AliSRAMl 5rti:ftSSfi, DAT 
A_REGIi, SRAM1 5 * *) ffi S H^>, ^20 
■f- ^/:*!)OWfili: (t^t)*,, 13 
BO*»*> 1 4 2 U) ^ffljb^^^o ^777*1 4 6 
■C, m2 0x-^4r^^OCRC^ISO/ca60x--^ 
y^^^f-^ C R C v> Ko- A[Ztui.htl^>o - 
(OT'o-b^lt 1 6f07-^CRCy>Kn-AOt 
^t^4ffiSnSRAMl 5rtUEttSit-6S-ra<o 

so [0 114] 7k¥i5J:U f SE^^orau^0CRCv> 



(17) 



1 1-282701 



31 

i"o W, 1 ^K'^ B7C^f?^8 1TR 

•) CRCv> Ko-AjFIJIElluM'gfSft* (ITIEllrt* 
-t-oO^-g-fc) o 117 GOXf 7/1 5 9T-, HftO^ 
^ ^«7K¥-Cfe -& *M"C* 4 L"Cfl-*W«**T £ 

tlbo StoW^^^o-Ci^i**!*, *7-v-f\ 6 
1 -CC_ROWrt*l 9 1 i *)-k%^tth\$, ECC%f 
liCRCv> Kn-AO— S6-C(i*v»OT, ^OCRC 

7 yi6 2T-iTIE^JC_COLi5J:O r ITiE=}f C_ROW 

mod 1 2 74 t -b*oT-*S^'blf, *-r 7/1 6 4 
T, R»)CRC->>KD-AERR_REGti)St4 
Wy-^j-i;, iaftcof - * -t ? * CitlS"*" 4SRAM1 
5 >{r<b<7>-g&I£>) CRCv> Kn-A#D- K?n^o 
[0 115] ^f^l6 6T-, flf-^Ifri'lJjE^fifcfifc 
-5 ITIE^t6-7 7^ (CW_UNC) A*!£5e 

li, 7f7^16 8t, VfctirimiL<07'-9*9 9<0 

ti*o 7-9*9 f<0&8rft-%&-?*>* C 
_ROW+l m o d 1 2 AHfoic^LvO »-&»i, 
fyyi 6 9-C% K>7 CRCv> KD-A* 1 7 1 v > 
#iu«»t*K^7 h-r*i t KioT, SB*©?'-** 
? J'OfcftO^D CRCv^ Kd-A tJ*, CRCf?-§-|§ 
©«*5">siOUK 03B<Ov>*>l 5 8 55- 

t,->v*-;H 5 2K) {£@ttite>ft, C_COL7)*l 7 

K, *t-j-?\ 6 9tOKl5CRC->> KD-AOl 7 
1 -> >**;u/i»t*^«5v 7 Hi, SHRCvvKn- 
A£ 1 ->>sKA'rt*(t36Kv7 htiit^l 7 1 ®*£>? 

*9 ^<7)ftit*-W-f-I§t l ^ v ^-^ ,± > ^-T-yfl 7 Of, 
StjCRCvvKD-Ali, ijUc, Sl^EOTKT^-f-lf^ 

Z> o 

[0116] ^7^166t\ W-?-SSfIiE^ffi7 7 V 

(cw_uno **RSE*nr. ioa«o*fflptB 

<Dtz#><DEC C v> Kn-A*«4fn-C»^*-fr<i, 1117 
H (7)^77/1 7 2t% SlttOfJiE^JC_COLOflttc 

C_COL^O^^>1 7 1 

;i/£4gigLT^&^& <blf (-ffc^?*^ 7^1 7 4 
•CC_COL**OT-4:W*&5>tf) . ^r^yi 7 6 "CIS 
f)CRCv>Ka-^Mv>*> ( 1 yij) /ilt*UW 
j|S*U *r v~f\ 7 8TWf»r>>^>^ 

IH0CRC->> KD-AUjDxfeit**-ca<o tK 
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¥19F*ROECC*/>#)Hi Uf^l 

0L*M 7 3**<b 1 8 OThbtblt) . ±£E<0J: ^i: 

CIft<b<iCRCW^i§^-§BtMifcW^ glOCRC 

1 7 2tC_COL^l 7 2 U^tv^i: §0 . X-tv? 
1 8 0T% R«CRCy>Ko-A^ S£<07k¥ft-?- 

ioVTfil^iX^o «F*»* , f r - * * 9 9 

(ROW+ 1 ) mo d 1 2#0tNi*vMfr&li) . * 
f^l 8 2t, C R C v> Kn-Ali 1 vV**^ 

v > ** ;u U » L T tt«tt » h ti h o Stt O^flF-S-W** 

yi 8 1T% DAT A R E G iF5&GL<0 T — & ? ? <D 

fc»Of-KRC-» Kn-Ai*i:S RAMI 5^ 

<D±o Utt** 1 *^ >nv-^>^i:^:^CR 
20 ci:^l< x-r^^l 8 3t7P7 *UIE 

(BLK_UNC77^) 4nK3g**t*o * 
^f^l84t> |H)CRC^>KD-Alil2 

tf. ^«)CRCv>Kn-A^ i3BOSlOf«-^ 
*?v-f\ 84T»0CRC 5 />KD-Atl 2 

30 >**;i> 1 6 0 HftS^tt^^L^o *^r^l 8 5 
T% RiE^f-^-fe^ fOtzVXDm*) CR C v> Kd- 
A (ERR_REGi:B«) ^SRAMl Sl^CSlfS 

[0117107 Gi3J:t>*B17HOfR«9 CRCHff^JH 
li, H13A01 6^07*-*** ^-T^TlcttLTK*) 
CRCv>Ko-A«$ix, 

1 OtK¥^<^^^T^fU. H17 K^f7 ^2 5 4 tB 

Sfi^^^**Hfif**i. E17D^^-7-^y 1 04t 
-C) . 117 IO«*)CRC5«r¥0**H4TStLT. m»9 

[0 1 1 8] SI 7 G<D*7- y ~f\ 5 9T% fflfflitmi I 
Iz^iKLr, iI^O>:*^")CRCy>Ka-A 
$r5^i-^>o H 7 I (DX-t 7^1 86 T*?SffiOfTiE^JC 
_COUM 7 1 X tK¥ECC v># 

so ;b i: Jt-f ^> SitflF^H I* C R C W-^IS 



(18) 



tSBHT 1 1 - 2 8 2 7 0 1 
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IfiJ S K flM? Ltgft^f - * -fc * * 0**Mf UiOa L fc 
*^9***ftse , t*o Stt*>BljEfrC_ROW .mod 

<D7-9*9 9<Otz&<D— UWt*) CRC'»Ko-A# 
SRAM15*5>«*?fflSft, ERR_REGfcn- K 

[0119]7f7 7 , 192 -CflP-taSljE^FttK ^77 
^ (CW_UNC) **KJe$fLTv^^ S/jliS^O 
SffiflF-g-»tf)rt:Atf>E C C v> KD-A#-SDt**a 
17 J <07D-H34*HffsaT. K9CRCv> 
Ko-A* 1 y >#^Wt»:Mt4 a 
ftO*1tflp-»li4*J|ltfS*l4) o ^777*1 9 3tC_ 
COLrtM 7 1 tc^L< ftva-frli (1" t'- 9 

f7^194t, HI <07-9*9 9<Otz#><om*) CR 
Cy>KD-Aj5qy>» ( 1 3RD *f»ttrfcIH*S*i 
Z>o 7s7vf\ 9 6 tSfiOr- 9<Dtz#><D— gfl 

K5CRCy>Kn-A#SRAMl 5 K K« S *i , 
^f'^l 9 7 T-C_R OWi^l 2 /itf <Y >9 U > V h 
£ft£o -ffc:b*><fc<07'-*-fc* 9\Z&Ztih 0 X7v 
-f 1 9 8-CC_ROW*M 9 1 J: < 

^777^20 OTERR REG ^Of - 9 *9 9 <T> 

tztiXO—Mm*) C R C v> Ko- A S R AM 1 5 

*tn-KS^ ^f^l 9 4t: OH «9 C R C v > 
KD-i,jiMy>»^t&:ll^, ^77^1 9 

6 "C S R AM 1 5rt*cBKtt£ii&o ^ 
777^1 9 8tC_ROW#l 91 J:^K^^n* 
J**)&3*U 1 91<t^l<^^^ t^t(7)iH 

[0120] Ii7]^777'19 3TC_COL^M 

7 lK«Lv*»*li, (ECCTCfiO 

*K£fcJ*U KH^o"CV^MliBLK_UNC7 
9^ r *ISt3ei"-6*R* ff **o ^777 r 201T% 

7-9**9 (E R R R E G ICfEIS) (DfztfXDm*) C 

RC»KD-A#1 1 f-* ->>#;u«»tT^ (fiRlx. 
If, i3B<7)v> ^ 1 4 8 h v > sK/b 1 5 2C) P 

g£*t& 0 *t 7 7^2 0 1 (iHISUii, E R R R E G 

£ 1 (D 3 ) rtf*tTKW»1-&0* 1 lgllf) 

LTH3i£;M£o *U777^2 0 3T\ 
DATA_REG^ S R A M 1 5 <b <OJS&<D7- 9 
*9 9<Dtz*b<07-9 CR C v > Kd-A|:J: ij SDJSHfc 
DATA_REGSrERR_REGta*^t>*- 
*iti:i^T**CRCy> Kn-A^tffi^ixio 
«»CRCy>KD-A#»ft7># r Ay-<r>^i:to 



34 

/:otCR CICf L< *v*»*«i. ^77^2 0 5^7 

ny^|7IE^^77^ (B L K U N C ) * it 

^777'2 0 7T\ l»)CRCy>Kn-Ali, l 
2fitzV±lZ&Jilf 1 (#Jx_ 
If, 113 B(7)v>^ 1 5 2 *<b->>#A' 160U) 1 

^>o ^777^2 0 Ot^f-^-t^ c 

RCv>Kn-A**ERR_REGUn-K$*i. -tK 
0#«*«t8»)ig3*i*o ^77^1 9 8tC_ROW3d ? 
io l 9 1 J: ^WtLTCR 

[01211 S^[H7 I Sr#H8LT, * x * 1 9 2 
-C\ flF-tffifTiE^II^^^ (CW__UNC) ^7 h£ 
ti-T. ECC v> Kn-A^Hfn-cftltitlX, A7?7 
2 0 6T5M***5I4t3*U m&<DWJlE?T C_R OWOf 
tc^v^T^«9 CRC v> Kn-A^H»r$tLJ6 0 J*x 
7-/2 0 6-CC_ROW#l 9 2- 2 0 7t*ftlf, C 
R C?fflt:ECC%fEf^Jii^t^:*!)> Mffltt 

20 ^HM4/itt"C*4 0 C„ROWi f 0-l 9 Itftii 
lf> Sft^OC R C v> Ko-Ati. Xf7y208 
ffi^/ittTUOT&StU ^777^2 1 0T\ ^<0E 
-tOgJIEfii^ <9 C R C v > Ko-AKJnx. *>*i* 0 R 
0 C RC >> Kn-A^f-^-t^ 9<Dm*n<DTrlz<b2> 
Wi% (BP*>. ^777^2 1 2T'C_ROWmo d 1 2^ 
■b'Dtfe&M) > C RC v> Kn-ASr 1 ttfttz 
\1T\z.m&t*>*7v 7°2 0 8 ti** ^y^tt-5)o 

[0 12 2] 7777 P 2 0 9T\ 540f-H^ 9 (O 
m&(Dftlzm-fZ> t (BP*,, C_ROW+lmodl2 

30 aHfn-c&filf) . H)CRCy>Kn-Ali, 1IJ 

& 0 777^2 1 1 rKO CRC*>> Kd~A 

Sr 1 IS-f-T ( D 1 ) KfBSU &*>tC ^77*/2 1 3 
T 1 SfSt 1 2 U^r± ( U P 1 2 _R 1 ) i:HSt 
ho 7,7 2 1 5TC_COL*« 1 7 1 H^Lttit 
If. i9CRCy>KD-Ali, x*- ^ 4r 9 9 <OWl&<0 
IS-f-0±tcEfiSix. CRCfx7^Wii^o 
7 7 1 2 1 7T\ m&<07- 9 *9 9 <D7- 9 CRC is s 
KD-AttfeC, D AT A__R E G^S R AM 1 5 * 

40 f>n-K^n. ERR_REG tig^^n. MCRC 
v> Kn-A^^^fL^> 0 *»CRCy> Ko- A** 
»<tt7 >^y-^>^±OCRCi:?L< ft it it tf, 
^77^2 1 9T7n ^^IJIE^^7 7^ (BLK_U 
NC) rtMr? h^n^>o ^777'2 13T-, K 
DCRCvVKo-Ali, 12fi±tlf-^E^ 
(U P 1 2_R 1 ) 9<Dmfl<D 
E^±i:SEt§ix (0ij^_{f x E13BOie^l 5 2^«b 
1 6 0 (lift* Six) , Xf77'2 14t, ^l<T>7 
-9*9 9<om*) CR C v> Ko-A (ERR REG 

so UttttSftTv**) 7) ? . SRAM1 5Uffl5c*ii*o 



(19) 



1 1 - 2 8 2 7 0 1 
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[01231 mW-JifaW* *> x ~* B L K — U N 

ho 7K"f-*r6j<0«F-f-i§OECCv> Ko-A^SRAM 

T- ;-f\ 1 7 is <fc IT 1 2 6 T-!£ •) C R C v > Ko - A** 

SRAM1 5 Ht&ffi£ftfc»7*tl;"\ 17C^70-W 
Hfr£ft, K^vrfl l&ZVS ltfgl)CRC-» K 

[0 12 4] 07 K^70-mii. affp-f-ri^^llfJiE 
ft CM-?* <£>*?• fc> »3 -cmft*§rrfBliET^mr-3b i> f 7 *» 

.Mi, ECC_BUSY77WJ7^5(^^o 
BLK_UNC77*'Ot£3££ : ?T-?o ^TV? 
2 5 4 T7*n ^^fllE/Ffil^^^ (BLK_UNC) 

-tv Tiiio7K 3 F"&r&iSfc«iSiS"*rn]^<^<oK 

7,*fr:b-fH. ^f^2 5 8f)iEatU7D-*f> 

[0°12 5] ^f^2 5 4fBLK_UNC77^ ! 
-try *-r> "7*2 5 6TvU* 7 > hgc&P 

A S S C N Ti) ty i h PASS_CN 

T^J?fS(iOS7cffi^±ll* t> WW#liiTiE^'5It6t ^ 
tj , fJiE^miiAf-v 7*2 6 6t»t U7D-*t, 
ffi-& 0 ^x->-7*2 5 6t-PASS_CNT^(Ot7C 

^v»7^*i>. iHE^JHIi^T 7 7*2 6 6tW*»t LT 
7 n-*iii5 0 '?7"2 6 0^1^$nTV>n 
If, ^f^7"2 6 2tBLK_UNC77WJ7? 
ft, TK^lSlt tzl3.mW.XPKO'*** <> n-Bn'uiri, 
itCiot, ^ 7*2 6 4 T-fnE^-M^lfb^ 

[0126] c r c ->> kd-a scrc* ? , mn-^toti 

iEi [SlBtUfi-@$*i.-5>/-:*, tniE#flII±> 

fiE1-*/.:*i>U, ^SE^-C-^Hi: Sfi-Cv^gUO 

<ftLTUIE7*o-t*<*)#£fcl5UCRCv'> K D -^S 
crc* £l£-f * tz ^ H £•£ t £ ix T v» fc SU <0 tf&m 

[0 12 7] [CRC±j£f§@?§]ia2<DCRC£)-£fi£ 
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i t/iT jE&IO? 1 9<i. S^iZ^Ifctf-^HH, H33AU 
TiiZtiZ 1 6ffi07"-'-****ll^v>TCRC5"":ftSE-*!- 
*£j£L, K^mLlUjf^^r^l-. H7A-H7 J £#!?3 
LT±T-f&'8Lfc«fc ; ?iiS*'*'iTIE2?l 8 U «fc o Tfrfrft 
tztJjEZ®Mi-Z>®J~m ^bM> CRCv>Ka-AS 
CRC^^fiSc-f'&o [2l8ti, ©idi^fUj^OPB-JUCRC^ 
ftlB-t * ^-fi-T * tztb<D'&$k<0 U - T 7 4 - K/* 7 * v 
7H^v^* (LSFR) Sr^-fo Hi 8 US* £ it* L F 
S R 0!faftniJ§*U-C<fc »K £<7>LSFRti, A7J#-JS"& 
io D ( x ) i^T^-f^.^^G (x) T-fiJ^o 
[0 12 8] 

G (x) = gi x •+ g i-ix '-" + . . - + gi x + go 
A73#«^D (x) <OVk$H±. LFSR«rSLT->'J7 
;n:->7h?ns. ->7hS:i±, A?J#^-S:o 

-fcftli 1 £7JQ;i*:ixti^ Lv\ BP*>, CRC^ft 

(i, v7H/y^^i»tiJ. [213Al-^^ix 
5f- ^ -fe ^ ^ i:ov>TC R C TCft S - ^BEi" tz 

aftd, f-?<*)ktf7 Mi, #S!*P (x) <Oi&&t L 

20 $.n^)o 

[0 12 9] 

C R C7CS= P (x) -xn-kmodG (x) 

;IT% n -kliCRC5i:ftfS-*§-OScr-*)l9. G (x) 

^CRC%ST-*I5, ^WCRC%Sli-fr<om. «f 
x*— ^ (CftiD ?ft"C, C R CW-f-SiSrJ^JjEi" -&o i<^>C 

[0 13 0] gJ^tULKf^OH, X?frbm*-lh2 
30 tL^x-^^H^H. tlTO^CtotCRCyVK 

[0131] 

C R C -> > K a - A S CRC= C ' (x) modG (x) 

C (x) 14, f-f ^**^m«^ai?n/cCR 

cff*n (CRCjLftfc^to t-*4„ «e*i$*-c»4, 

{^•JiTiEfl 1 4 rt*UIE-r f-^ { '7rl 

y yy<uitzm.h B n<7 >frj*Vc2tttzr-9K*<n®. 

->'J7JH:ji!Ll?it4^*, E180|B)i:LF S RHBS4- 

[0 13 2] *f&W-C(i, H7A-H7] «r#.HB.L-CSi 
fJFJL/wJ: ^ II, CRC->> Kn-z.ScRC(i. 
UiEi:rS)^U±fiS:^n^o lot, r'-***-ilOSic 
-fi,M-j \ t LX»&m.Z1X%:^tztb, CRC v V Ko- 
A ScRC^^fSi"-&^*i>tiIil8 F S RtEOSSSrffl^^ 
i fc«iT*<c^o $l*il«)CRC->> Ko-A^fiSff** 
f<7) i d tl LTC R C v > Ko- Scrc££.J&1"£?!>> 
^SiBJ-f-ibllllU, $^<OC RCv > KD-A^jft8W 

50 



(20) 



ftffi 5 ?- 1 1 - 2 8 2 7 0 1 
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[0 1 3 3-] B9 l±* DATACRC0K3 OOisXl/E 
R RO RCRC0ES3 0 2 tr&tr. H20CRC>> Kn 

^ >^A-fb?^fc-r*-^ £fflv^T> 1213 A(0aM±O 
&ty<DiW^fa<0/<*<0mz&.$L%tlh 0 ERROR 

£j££ft*o ^- 9 DAT io 

Aa«:i3-fctfERRORcKcli. COMBINE1K30 
4 K X ft»CRCv>Kn-AScnc3 
0 6«^^o ^COS^C R C v> Kd-A Scrc 
3 0 6li, Jttt«3 0 7"C5e»iJt«S*u f-*** 
9tft tzm*) *&A,-C^Z>frt*7frmm2tl2>o CO 
MBINEI3K3 0 4 \Z X o T^;bft££fc^61?«ftg<i> 
DAT Acrc£ il/ERROR CRcO**B4fiffl6fl50 R 
(XOR) -e*&o 

[0134] _bi2E^i: -9 113 A©WflF**zli 1 6® 
<D7-?±* ?H>*$>2>o L/:#oT, SRAM1 5i:» 20 

>Ku-^lil 6ll"Cab£o CRCf SRA 
Ml 5^tf-KRCy> Kn-A is C R C 

C v> Kn-AfiilflRO CRC v > Kn -p 
fiD A T AcrcIUSS 3 0 0 33 «fc E R R O RcrcHSS 3 0 
2 i:n- K1~&£ blzX^X, #f-^^^(:o^r 
*T*>tt& 0 Jfctt»3 0 7 14. *»CRCv>KD-AS 

*i*S<EL9 >nf-^v-^>^J:^CR CCf 30 

rD^WiB^^^^- itEt&CRCfifti 1 
Jt«»3 0 7 tin- K3ft* e * 
crc -:>k*-a s CRC = C 0 (xl 
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> [0 13 5J E19<7)DATAcRCtSK3 0 OiJ^'ER 
RORCRC0K3 0 2li, HI OK* f) *l 
* D 0 9 OD AT ACRC08&3 0 0 & X If E R R O Rcrc 

@B3 0 2ii, ^ttSfcofcCRC^li^^C' 
( x ) aToj:^&«»oa»ft«*s*oajB» 

^LT«t:ki:ioT, f->CRCJ/>Kn-A 
isJiUWOCRC^v Kn-A^ffitio 
[0 13 6) 

C* (x) =Cj (x) +Cj-i (x) + ... + Co (x) 
££T% *»»«^*a*Ck (x) (4. «F*»*?R* 

c 1 (x) *h*>mfS.9>\:v v$k*i$tto *w«»ubb 

JR^C (x) 08 kfy WT<7)J:^:i 6ii 

[0137] 
[85c2 3] 

C 0 (x) = 00000000 .0000000000xx + 
Ci(x) = 00000000. . .OOOOOOOOxxOO + 
C 2 (x) = 00000000 .OOOOOOxxOOOO + 



Cj.^x) = OOxxOOOO .. .000000000000 + 
Cj (x) =: xxOOOOOO .. .000000000000 = 

C (x) = xxxxxxxx . . .xxxxxxxxxxxx. 

(DXolzLX, CRCv> Kn-AScRd*. WLitM 
, &T<DX d K*»5Mfc##«5tOC RCv> Kn- 

[0 13 8] CRCv> Ko-AScrc=Co (x) mo 
dG (x) + C ] (x) modG (x) + . . . + C 
j (x) modG (x) ±E*li, KkT<OX n i:StC 

t t"CS-&o 

[0 13 9] 
[»2 4 ] 



X 8 * 0 mod 



G(x} + C x (x) 



•x 6 * 1 mod G(x) 



+ Cj(x) -x 8,j mod Gix) 



[ft 2 5] 

(BP*. 
[*2 6] 



C k (x) = C k (x)'X~ 3k ) 

[0 14 0] 
* [»2 7] 



(x) frb<D8 \£v Y<r>pm^$)h 



C k (x)-x u+ll] mod G(:<) = (C k (x).x n mod GUn-x™ mod G(x] 



Stria 3 B*#SHL-C\ ±iE5££ffl^-C\ *¥*lRlOfflP 

fe-^ 1 6 0 Co^tOf- K R C y > Ko-A^fh® 
£ft*o «4DOE*l 6 0(2. ±f£^?-^I§C , (x) O 
tWI^a J3itf±E«5Mlt*#*5SCj (x) 



50 



S3 1 0t\ g±fttf u> h i:-fe*D^;<7W (zero p 
adding) U 4f n *SDx.rt:«lO Hi 0O3 2 fcf 7 hl^ 
y^^ 3 0 8 tin - K$ft* 0 fOt, H 3 B OJRF-g-R 
0*OEf] 4 0**tt*iti?ft, *X«3 1 2T% Uv 



<21) 



1 - 2-8 2 7 0 1 
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^^ 3 0 8^§i:xKmodG (x) **SMt <b*U T 
-KRC'» Kn- AtJM ffi-^*^v7 Y Ztih (BP 
*>. 07FO^f 4 6T-K = R 1 0 *<0 

(tm&3 1 o x^^<o^mz^ \ 

1 4 S^St^tti^iX^S'CfiElt^n^o -^Oft. CRC 
v>Ku-2.I4. Uy^^ 3 0 8^)^t:xKmodG 
(x) i^ihZ t oT. EI3B^^^1 50KH 
g£ft£o - -*C\ K*4. 1 o^cofE-^^^Lv^ (BP 
*>, ±I£E17 Fco^-r 46tK = Rl T*^^) 0 

[0141] w<D:/n-fc*l4. M 3 B<0g$DO-f- * * 

fL^ST^tt^^ UvX* 3 0 8l4. CRC^I§ 
C (x) Ofi#J<Of£-S§- (BP*>. «$Mfc##**C 
3 ( x ) ) i:ov»"COf-^ C R C v > Kn-^tfeo 

t. -eoifeois-^ (bp*>. -f-otto»»*-fr#**) £ 

ov^Tltff^^^x- * C R C v > Kn-AKfln* 

ox~y~*y-*ocRC?^-s§-f§c , U) ^tttco^-c 

(Of-^CRCv>KD*-^*4W^o £OB#> **0 
14. 13 B<a*»tf>IE-t 1 5 2 i:EtSft4o HI 7 FO 

#2 0 4 amm^ti^ts I7FWt^138T% 
S^Ox- * COi^Of - KRCv>Kd- 

A^SRAMl 5 Kf&fflStU 2fcOx*-*-ir* *Og?0 
0 4 ^U^^ 3 0 8 i:n-KSii-&o ±127 

6t^)f-^ C R Cv > Ko-A#f<T±fiSft, S 
RAM 1 5 Ut&ffl^n^o 

[0 1 4 2] CRC£&Jft?*&*:#OEI9 0ERR 
ORCRC0K3 0 2 l4£/c. HI 0OE]g&5r^tfo 11 2 
OBROIJiESl 8UJ:o-CfIiE1i**i4S;Sii*4:> -O 
UIEffii4. *D*?S3 lOtl/y'^^ 3 0 8 ICiJOx. <b ft 
*o ffclt§*3 1 2<4, *¥*ffl*fc«4SlB#r^«-&» 

3 0 SOrt^-^Oig-gJ&K*?-*: y hO*J(S: 

»CRCv> Kn-^Sa?cj**±/£$*i&o ±&OJ: ; ? 
li. :oi»C R C v > Ko-A Scrcj<4, filaE 
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[0143] SlOOxKmodG (x) Aft 21 3 1 2 

tnat4/:»o»iftjani»siii, si utiit 

3gg¥£it*o 0 1 1 I*, x K+ i mo d G (x) iiv^tt 

1 Id 10, .... 3 1 I C§L^o HI 1 <Or-7> 
14. CRC v> Kn-jUOft^4MZfflv^ft*K*7-fe 
y Ht (BP*>. RK D 1 isi^UP 1 2_R 1 ) 0& 
/rCoMtffi^io -5- Oft. II 1 0<O 3 0 
8^rtSi:a«047-^«:»»t4Cii:J:ot (BP 

io *>. 3 2 fcf y h frl~3 2 x 3 2 *r?0 £ SHt *> - t 

[0 14 4] 3 2tf y FCRC«#SSG (x) Ho 
wtOxRmodG (x) 03f^*flSi"&rt:*!>0*IS 
Or-y^tt. HI 3A-11 3EOVHDLV-^3 

— Kt-TF^ft&o ("constant r 1 dvd 

tblj t LTf ?n/:r-y;Hi> 
h (R 1 ) lS^^iL> [constant d 1_ 
d v d_t b 1 J t LXm2tltz'T-'7fr&. 1 ff 
(7)y7f (D 1 ) SlfifcHSSU [constant 
20 u 12rl_dvd_tbl_]£ ITf ?n/;f-7'^ 
14. 1 2ie#±> ]l£f«(7)y7h (UP12_R1) 

[0 1 4 5] Ell 3 A -El 3EOVHDLV-*3- 
KOJ8 5 14. Bl 1 0(Ol/y7^ 3 0 8 f 
-r^fcgHta (BP*>. 32lf7h^^h;W:32X3 

^ h;PT**)>9. mytJ-^^ h;vO#g«l±. -r-yOV (BP 
ftyil) <^if SOff^ni^)Sfi> Uv** (BP 

[0 14 6] 
[&28] 

3! 

yi = 1 **h 

k=0 

yi (4. ^»t?3 l 2^)M^^ h;i/-c*0, 
a ikii. HI 1 1 Of-^O i #§O^T(7)3 2 tf y 
40 xk<4. 121 1 001/ v** 3 0 8 Hfeffi2titz3 

2 M y hX$>2>o ft«tS3 1 2*^^ffl*^^ h^y i 
14, 1N»%*3 1 0T-A*tf^ htCjDx^^t. ^Ot£* 
W % 3 0 8 IZfetflZtlZo 

[0 1 4 7] [SRAM11U20SRAM1 5 Offi^iis i: 
^©{^14. HI 2 AJtiLtlBJn^o ±i£0<t^ 
tc. SRAM 15(4. ttft*-Ki:ttffLT2oo«(!l 
Z%?fi-2>o BP*,. CD^- K"C14. SRAM15I4. 
Cl/C 2^^tO/~#Ox-*^y "7T^315r#x.. 
DVD^e-KT'(4. S R AM 1 5 (4. SflftUo^tO 
so ECC'>>Ko-At, CRCr^ft^v^tOCR 



(22) 



ftffi^ 1 1-282701 
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Cv>Ko^Aitft«tio DVD*- K*>»«*>» 

a&ntejgs-cii. ia 3 a K^sn osii^ft 

OECCv>Kd-A7!)M 8 21/:^ 1 6llOx-? 
-fe^^WsfJE-f* 1 6 fi<OC R C v > Ko-At 1 1 

SRAM 1 5 IZ&tflZtiZo DVDfR??-?-^2 0 8 
flO* 3 F*lRlOECC2/> KD-Ali, 
*>**-C|f£jSS*U SRAMl 5i:iiS«?nftv» 0 
:oM^i:1fl^»Sti)oT, S 
RAMI 5<02gft£. SUvVftis <£tf*¥#fo<7>ECC 

[0148] HI 2 A SriSSLT, S R AM 1 5 l±, fiP 
4L<li, 1 6«02 5 6 x 8 kfy f>*'J"t^314 

ii, 2 5 6f-^^V h i:7^-t^t^/:^08 If y h 

<fcg§3 1 6«i. Pm^^>3 1 7*iMt«^ti^l!l 

|^- K(: ^fC, 1 2 kf y hT KU* 3 1 8 

ik+ho CD*- KO«^, ^*V -fc;u3 1 4 o- 3 1 20 

4 i50M>*t*, 4 kX8t*7 F^777tLt7KU 
*Ji5g£ft*o EP*>> 7Kl/^3 1 801 2lf7htt 
»JBHT. Cl/C2«*ftOfc*08 1f7h01f- 
*>>nM H:7^-t^tSo 7KI/^3 1 8 Og#J<D8 If 
7 Mi, >*lHr;i/3 1 4o~-3 1 4 is<0£* **>|S| C 

Otii^ii> l^7^f - F/<777 3 2 Oo- 3 2 O15 
*^LT7>f 7- (wireored) Q 7KU* 

-7 Ti)*4 ^-zffrZti, *tilz* 0> '<* 3 2 2 30 
±ic. C 1/C 2«*lti:«v^H4affl«:f-^^ 

[0149] DVD*- KO*fi\ SRAM1 5li, 2 

5 6 X 1 2 8'<? 77tU7 KU^*&3eSiX&o HP 

7Kl/^3 1 8 <OWrtJ)<0 8 tf ? h > 
^>J-t;l/3 1 4 0^3 1 4 is^&^^I^I^x-^'W 

si 4 3 2 4 Six. H5i3J;LKia6Btc^S 

*x& J: -5 ftSit^rpJOW-f-ISO 1 6WECCv> Kn 

ifcli. H3 AKSSix&r'-** *o 
^ ^ iZ^>^X<OC R Cy>Ko-A04^ h 

o 

[0 15 0] DVD*- KO«^lfiJ|fi]OECCv 
>Kn-Ai3J:lj f CRCy> Ko-AOff®^-?7 if > 
^(i. m 1 2 B U^£ft£o 1 8 2ii(7)7 K 

1 8 2i^iIJP]Wff^l 6iOECCv> 
Kn-A*»iWf *fc*Uffl^c,ii*o #C<0 1 0W7 
Kl/^li^^7"/?n> 7KU^1 92- 2 0 7li, Hi 
3 AOD V Dffifr-5§-0 ] 6i<7)f-^-b^^i:o^T(7) 
4^M FOf-KRCv> Kn-AJjJUTRl? C R C so 
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>> Kn-A* 1 6fflteffl1-&fc*Kfflv*fc*x&o 7 K 
1/^192- 2 0 7 ^fflv^Tf-^C RCv> Kd-A 
isJiUTRi) CRCv> Ka-Ai:7^-b^t4iti:<l: 
■K 7 KU*O3o<0ftTftlf * h LjWStafc&^fc 
&^b®8&**l3^t£ix*o SRAM1 5O«0 
ti, DVD*- KTIittfflSixiv^o 
[0151] **WOBftli. *9MMFKHJS*ixfc*g 

k*BBtt4t*^% ffilitf, H3 AKg*S;H&«flF 
Ktafliciify^^^f^f^^^ (DVD) r- 
fflv^ft&rt*. *5feWl±. hf-f** (CD) 

-9 *Wffl*^BB**ixfe^o||JftJBS«i«l^fi94 

[0 15 2] 

3&M#<b*x£o 

[0 15 3] ST. 7>/Aftf-^i:»LtCRC« 
ttiffi ZkiZ±<oX, CRCy>Fn-A^tat* 

(D7^-fe^HB8a*t^>#* ) «FK^jStt??ix^ 0 

[0 15 4] PfeJiI/QW-g-KOlJjEira^^ 
Ht^CCRCvV Kn-A^Mt^-ti:i C 

-*xKi:*K CRCy>Ko-A*4^f4/:i6i: 

[HI ] CD/DVD3tE1S46lltc*3V^T*SW^fflv^ 

[02) 7>^AT-^t:WLtSfft(:CRCv>K 
n-A^Mt^CRC ^J»»i5 i tffT jE*K» * * i" 

[03AJ 1 6 Wf-n^ ^^*t^>DV D3tE« 
3gfi(c*5V^T*Sfi?)twffiv^ix*aw-?-07*--7'y h 

[D3B] H 3 A OSfft (OtflO 2 o Of - ^ -fe * ^ 

[H3CJ *|6K(Ci5^-CfflV^iX&7'"-^7># r A-ffc 

[13D] *&ty\z&^xm^htlh7 , -*7 >?Mt 
[B4] 3 jE*Stti: J:4*¥flPtHR!J 



(23) 



«§U¥ 1 1 -2 8 2 7 0 1 
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[05] *5F«f*»j:»t4K^» KD-A04«i 

®£&£^1-0-C£)£o 
[06 A] $5£K^fi^H*fe^^^^T. v > K n - 

[121 6 B] $P^i^)SISttl^^t, v>Kn- 

0- >>Kn-A*|B«i-*i:*. J: C/SfiK > 
[El 7 A] ^ftWOKOfliEy^^A^JioT^ffSii 
[H7B1 15 l^tt ^ ® ^ J: 

& IT IE 0*«rtS;i3 J: rf^^tt «rttJEt4fc*OCRC-> 

n - A £ & tzth <D%Ltimx-$) £ 0 

[07 d] ->> 7 rtcieig$n^sii:m , 9 

L, UiEliSrffl^-Cv^ Ko-A/t-; -7 r & J:tfC RC 

1- & *i> COiE^Ljg! T * & o 

[13 7 El v> KD-AAy7 tHIBUS £ft*7k¥iS^ 

[0 7 Fj £«W*K»+**1*¥'<**K^-*C 
R C v> Kn- ^ *£jS1-&fc#oaE*il2T*&o 

K o - a £ jg fr £ O St ti SI * & o 
[g| 7 H] 7K¥^^ s t , ^ITIEffi«:ffl^TK9CRCv> 

[H7I] SE^«f ^iljEffiSrfflv^TK") C R C >> 
K n - A & 5 Sf i" & o 81 ti 0 T & 0 
[H7J] SE-'^^^^fliEffiSrfflv^TKf) CR C v> 

[07K] CRCf-^^y^^^rtStCRCROU 

i c £ it & IT IE «>#«M4i5 J: 4- * » o ft 

»C RCv> Kn-^*^i"*a<iBI'C l **o 

[i8] *a*|ftf**^CRC%R*:^JSEL. ttffiLtt 
ft*i:CRCv> Kn -A OUfflv*e>*i*tt 
^'J-77^KA-^y7H/y^^ (LFSR) 

[§9] CRC v> Ko-AWf->/<- h £tt»1"& 
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fc*ODATAcRcEtti:. CRCv> Kd-AOKD 
ffl»«rtt*i"4^*^ERRORcRCEltti:. DATAc 
RC lxv** t ERRORcrcI'v** iSrS^T. 7 
> y a 7 - * j < 9 - > \Z J* i- * C R C t «? L v & t Jt 
S5£;M£fti&C RCy> Kn-A Saie«:£ St 
<7)iK i: £3f1-& C R CfJH$liEE]&07n 7 * 0T& 

[0 10] I90DAT Acrc/E R R O RcRC@fi&^>^ 

10 [011] ftgS^xKMOD G (x) £fti|-f**: 

[01 2A] SRAMOiil, ^^I/CCD7i-7 7 

/;MC1/C 243ft, is J: CKD VD7*-"7 7 hRi<D 
C R CttH«P**a-f-ft+*IB^ ^i^CSRAM^ 

[01 2 B] Lv*HtS»«lciJit**il:E 
CC v> Kn-AjajtfCRC&BEvV Ko-AOSR 

20 [0 1 3 A] 3 2 \£ y h C R C*fej£^«5£G (x) Ho 
v^TOxKmodG (x) (7)*I^Sat^ ?ztb<Dn$% 
<?5f-r;v*4JSt-6VHDL y-*=i- KSrStBT 

^> <£> o 

[0 1 3 B] 3 2 tf 7 h C R C£j£#«5S;G (x) Ho 
v^TOxKmodG (x) <Dm% *M&1~Z> tz*b<Dm% 

[0 1 3 C] 3 2 \£y FCRC«#SS:G (x) Ho 
^TOxKmodG (x) 0*J*£ 
30 of-T'^ttfttiVHDLV-^a- KSr^tHT 

^ o 

[0 1 3D] 3 2 tfy hCRCM^SSG (x) i:o 
K^)xKmodG (x) <Dmn*W&1rZ>tztb<0%Vk 

[01 3 E] 3 2 fcf* h CRCiS^G (x) i:o 
v-TOxKmodG (x) ^KsJtSrHSat&fcftO^BR 
(Dt— 7 & &.$L~t 2> V H D L V-*n- K^^tit 

^) O 

3 7 -< > 

7 c 1 w-f-^tf/ta-^'fks 

8 C 2 flF-»*t»/ffl-3"ftiS 

9 -fv^-'j-rs/^-fv^-'J-rs 

15 SRAM 

1 6 P/Q^S•f•^bS^ 

17 ECC/v>Kn-A4M 

50 l 8 m*)WJIE%s 



(24) 



ftmW- 1 1 -2 8 2 7 0 1 
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1 § CRC $LI$L%* & 

2 o 7 4 y 



* 2 1 7 4 > 



46 



SRAM 



t 


t 




<• 





C2 ftf^ 

ft»r* 



Ecc/vyft-A 



4- 



[@2] 



SRAM 



I 



_j t t Li 



ECC/ yyf'D-A 



20 



17 



A* 7, 



> 



t*WJJ* 



18 



,2^ 



19 



(25) 



1 1 - 2 8 2 7 0 1 




(ft *«.*«) 



(26) 



1 1 -2 8 2 7 0 1 



[12 5] 



<5 



<2> 



[m 7 a] 



jK.? y'/Fo-A/tli/ 



**v7 (H7K) 



37 



33 



( 07D) 



-40 





(B7B. 07E) 







[5-2B, 



28 fi 




[16 A] 



[r3o 



IF 



31 0 



33o c^O 




r 2S 0 



/ 33i 5 35 1 



r 29, 



31g 



r 2S9 



(27) 



ftffiW- 1 1 -2 8 2 7 0 1 



16 B] 



is, E J 



31 0 



,33 0 $S5o ; 



j 31 1 



.291 



[12 7 B] 

_J 



OOL.O 
RCW-C 



^ 4 



CO Lflg& yygDrA^K.W 




C ROW -ROW 
ROW-ROW* 1 
COl-C 














CB7F) 




ftmW- 1 1-2 8 2 7 0 1 



1®7C) 




C_COL=0 

T 



C-Rwo^yvro-AiR l ) art 



cw-Wcm 
m. metis 




r 



72 



71 





I 1 ,5-' 

| c_coi = c_coui p 



86 



88 



_F 



J 



80 



(29) 



?${PJ¥ 1 1 - 2 8 2 7 01 



[ID 7 D] 



.100 



90 



C COL = 0 

<1 cIrow - 0 



I 



92 




97 



96- 



j; C-CQL<DS.iyyrD-a7'i7 



14 O 



102- 




105 



| C_ROW = C_ROW » 1 | 
-106 




107 



108 



C COL=C COL+1 



<22l> 




(1 1 5 ? 



95 



(30) 



ftmW- 1 1 - 2 8 2 7 0 1 



[137 E] 



112 



C.COL = 0 

c_now=o 



) 



i is 



.122 




119 



C-CDL<n3L&V>\ r V-£& 



J 27 



117^ 



I C_C0L ■ C_C0L + 1 ~| 




132 



I 



. C_R0W = C_R0W 
J C.COL »0 




(31) 



$$BS¥ 1 1 - 2 8 2 7 0 1 



lm7G ) mm) 




(32) 



1 1-2827 



7 I ] 



07G 





r— ^ 






'"X 




0ATA_«EO » CTC |C_RCW/t2| 


SCBC - OATA_n£G ♦ ERR_R£G 




\ 



tlSHL 
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